Effects of endothelin family on ANP secretion.
The endothelins (ET) peptide family consists of ET-1, ET-2, ET-3, and sarafotoxin (s6C, a snake venom) and their actions appears to be different among isoforms. The aim of this study was to compare the secretagogue effect of ET-1 on atrial natriuretic peptide (ANP) secretion with ET-3 and evaluate its physiological meaning. Isolated nonbeating atria from male Sprague-Dawley rats were used to evaluate stretch-activated ANP secretion in response to ET-1, ET-2, ET-3, and s6C. Changes in mean blood pressure (MAP) were measured during acute injection of ET-1 and ET-3 with and without natriuretic peptide receptor-A antagonist (A71915) in anesthetized rats. Changes in atrial volume induced by increased atrial pressure from o to 1, 2, 4, or 6cm H2O caused proportional increases in mechanically-stimulated extracellular fluid (ECF) translocation and stretch-activated ANP secretion. ET-1 (10nM) augmented basal and stretch-activated ANP secretion in terms of ECF translocation, which was blocked by the pretreatment with ETA receptor antagonist (BQ123, 1μM) but not by ETB receptor antagonist (BQ788, 1μM). ETA receptor antagonist itself suppressed stretch-activated ANP secretion. As compared to ET-1- induced ANP secretion (3.2-fold by 10nM), the secretagogue effects of ANP secretion by ET-2 was similar (2.8-fold by 10nM) and ET-3 and s6C were less potent (1.7-fold and 1.5-fold by 100nM, respectively). Acute injection of ET-1 or ET-3 increased mean blood pressure (MAP), which was augmented in the presence of natriuretic peptide receptor-A antagonist. Therefore, we suggest that the order of secretagogue effect of ET family on ANP secretion was ET-1≥ET-2>>ET-3>s6C and ET-1-induced ANP secretion negatively regulates the pressor effect of ET-1.